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AUTHORS 3 Rymko, N. P., Tulinov, V. F., Charakhch'yan, A. N.
.TI'TLEs A Case of a Sharp Ihtensity Increase of Cosmic Radiation in

the Stratosphere (Sluchay bol'shogo vozrastaniya intensivnosti
kosmicheskogo -izlucheniya v stratosfere)

PERIODICAL: Zhurnal-eksperimehtal'noy i teoreticheskoy fiziki, 1959,
Vol 36, Nr 6, pp 1687 - 1689 (USSR)

ABSTRACT: On July 8, 1958 an unusually sharp intensity increase of cosmic
radiation g high altitudes and a geomagnetic latitude of
64°N was detected by the Loparskaya station (Severnaya rauchnaya
stantsiya AN SSSR (Northern Scientific Station AS USSR)).
Measurements were carried out by means of a Geiger-lMueller
counter and a radioprobe for cosmic radiation RK-1 (as described
in reference 1). Figure 1 shows the results of measurements,
which are compared with the curve obtained by measurements
carried out. on March 1 and July 7. In an altitude of 30 km
the intensity was double the normal value. Analogous measure-
ments were carried out by means of the stratospheric probe RK-1
in the stratosphere on July 8 by the station Dolgoprudnaya

Card 1/3 (near Moscow), nauchnaya stantsiys Fizicheskogo instituta AN SSSR
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4 Case of a Sharp.Intensity Increase of Cosmic Radiation sov/56-36-6-9/66
in the Stratoaphere _ ,

(Scientific Station of the Physics Institute, AS USSR) and at
Simenze (Krymskaya.nauchnaya stantsiya FIAN (Crimean Scientific
Station of the FIAH». The first-mentioned station found values
which were 8-10% below the normal ones, while Simenze found

no deviations. The sharp. increase of intensity was due to the
jncreage of the number of primary particles with energies below
1.5.107 ev. The increase of the number of primary particles

of such low energies was accompanied by an intensity decrease
‘in the case of primary particles of medium energies ‘

(101°>E>1.5.109 ev) and by an intensity increase in the case
of primary particles with energies of more than 101° ev. The
authors finally thank S. N. Vernov for his interest in this
investigation and for discussing results, and they also thank
A. G. Bednyakov for his help in carrying out measurements. There
are 2 figures and 2 Soviet references.
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A Case of a Sharp Intensity Inorease of Cosmic Radiation SOV/56-36-6-9/66
in the Stratosphere

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR
(Physics Institute imeni P. N. Lebedev of the Academy of
Sciences, USSR)

SUBMITTED:  January 16, 1959
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3./ , ) 5,/056/60/038/004/003/048
‘? aoo (1047, 7963,/16¢) . 5019,/8070 -
.'AﬁTEORS: Charéthh'xanl‘Au Noy fulinov, V. F., Charakhch'yan, T. N.
TITLE: A cdse?oi\sfrongv?erturba‘;tion in the Intensities of Cosmic
Radiatiof\in the Stratosphere

PERIODICAL:: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960,

Vol. 38, Ko. 4, PP- 1031-1036 -
_ 7 V=

TEXT: The suthors report on a sirong perturbation of the cosmic radig-

tion recorded between May 11, and 15, 1959. The intensity increased to

about twenty times the normal value on May 12, at very high altitudes in

the geomagnetioc latitude 64°. The discharges in a counter, and the number

of coincidences in a telescope with two,ﬁpunters were measured. The

counters were sent to high altitudes i1n'%ounding balloons. The evaluation

of the data (starting of the instrument on May 11 at 10 hours 10 minutes)dx(

at Loparskaya station showed that the cosmic radiation at high altitudes

was stronger than the normal value. Another balloon was launched on the

same day at 13 hours. Two other balloons followed on May 12. Yeasurements

were also made from May 1§ito 17. It is seen from Fig. 1, which graphically
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, 83710
A Case of Strong Perturbation in the Intensities 5/056/60,/038/004/003/048
of Cosmic Radiation in the Stratosphere. B019/B070

represents the measured data, that the intensity was higher than the
normal up to May 15. This inorease in the intensity was observed also at
the sea level and was accompanied by magnetic storms. From the fact that
no increase in the intensity was observed in the latitudes 41 and 510,

the authors infer that the additional particles observed at the high
altitudes in the latitude of 64° during these days oould not have been
photons. The authors discuss in detail the nature and the spectrum of

the primary particles, and refer also to similar phenomena observed on
-July 8, 1958. They come to the conclusion that the primary particles must U%(
have been protons, and in support of it they quote American results. The
general discussion of the results is given in great detail. It is men-
tioned that the first observations of the increase of the intensity were
recorded 11 hours after an explosion in the sun's chromosphere. Further,
the effect of the earth's magnetic field on the cosmic particles is
discussed. The authors finally come to the conclusion that the sources of
these protons are corpuscular currents with frozen-in magnetic field which
were emitted by the strong eruption of the sun on May 10, 1959. The
authors thank I. K. Marshanov and Yu. N. Komarov for carrying out the
measurements. There are 4 figures and 8 references: 6 Soviet and 1 US.
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83710

A Case of Strong Perturbation in the Intensitics §/056/60/036/004 /003/048

of Cosmic Radiation in the Stratosphere BO19/3070

ASSOCIATION: Fizicheskiy institut in. P. ¥. Lebedeva Akademii neuk SSSR
Physies Institule imeni b ] ¥y of
Sciences, USSR). Institut yadernoy figiki Yoskovskogo
gosudarstvennogo universiteta (Institute of Nuclear Physiecs /

of Moscow State University)

SUBXITTED: August 25, 1959
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83168
. : 5/056/60/039/002/005/044
- : BO06/B056
J./800 - | |
AUTHORS : Charakhch'yan, A. N., Tulinov, V. F., Charakhch'yan, T. N.
TITLE: Cosmic Rays {tpm the Sun
PERIODICAL: Zhurnal eksperimental 'noy i teoreticheskoy fiziki, 1960,
Vol. 39, No. 2 (8), pp. 249-256
TEXT: From July 9 to 21, 1959 intense cosmic-ray flares in the ' L\/

stratosphere were recorded in a geomagnetic latitude of 64°, These
phenomena were preceded. by eruptions in the solar chromosphere- having an
intensity of 3+ (on July 8, 10, 14, and 16). Similar observations had
been made in July, 1958 and May, 1959. Measurements were carried out by
means of radiosondes in the stratosphere. Fig: 1 shows the number of
discharges recorded on different days (in a Geiger-Miiller counter) as a
function of air pressure. Fig. 2 shows the number of particles AN above
standard as a function of air pressure, Fig. 3 shows the number AN of
double coincidences as a function of air pressure, and Fig. 4 shows the
integral energy spectrum of the primary protons. The Institut Zemnogo
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83168

Cosmic Rays From the Sun 5/056/60/039/002/005/044
: B006/B056

magnetizma, ionosfery i rqsprostfaneniya radiovoln AN SSSR (Institute of
Perresirial Magnetism, Ionosphere, and Propagation of Radiowaves of the

AS UBGH) placed data on Solar ohromosphere Dursvs and magnetic STOTmMS at
the authors' disposal. They are compared in a diagram (Fig. 5) with the
data of cosmic-ray intensity peaks. Fig. 6, finally, shows the amplitudes
of cosmic-ray flares (according to measurementis carried out in the
stratosphere and on sea level) as functions of time (for a period of
100 hours). The following summary is given: 1. The considerable intengity
increase of cosmic radiatjgh (bursts) observed in northern latitudes were L,X(
due to primary protons of\leolar origin. The energy of these protons was
higher than 100 - 120 Mev. From the slope of the straight line in Fig. 4,
the index of the integral energy spectrum was determined as being
5.0 - 5.5, as for other flares 6.0 was obtained. The energy spectra of
the primary protons of different bursts deviate somewhat from one another.
2. A1l five cases of observed cosmic-ray intensity peaks were preceded by
chromospheric flares on the Sun. 3. Cosmic radiation occurred after a
delay of more than 4 to 5 hours and less than 10 to 15 hours. These long
periods are not in accordance with the velocities of the primary proions.
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: ’ 83166

Cosmic Rays From the Sun 5/056/60/039/002/005/044
: B006,/B056

4. There is a correlation between the cosmic-ray bursts recorded and the
magnetié storms beginning suddenly and a Forbush-type decrease of
cosmic-ray intensity on the Earth. 5.. The magnetic storms have little
effect upon the intensity of the primary protens in the flares. A direct Z:><
correlation could be determined between the amplitudes of the intensity
increase of cosmic-ray bursts in the stratosphere at 64° north latitude
and the amplitudes of the intensity drop of cosmic radiation in the
stratosphere in more southern latitudes (51 and 41°), 6. The cosmic-ray
bursts observed had a duration of the order of hours. In order to explain
the results obtained in their totality, it is assumed that solar
corpuscular beams function as the source of the primary protons of the
bursts, which have frozen magnetic fields. The latter act as traps in
which the protons are kept. The authors finally thank S. N. Vernov,
Corresponding Member of the AS USSR, - for discussions. There are 6 figures,
1 table, and 5 references: 3 Soviet and 2 US.

ASSOCIATION: Fizicheskiy imstitut im. P. N, Lebedeva Akademii nauk SSSR
(Institute of Physics imeni P. N. Lebedev of the Academy
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Cosmic Rays From the Sun o
| 5/056/60/039,/002 /005 /04.
B006/B056 /005/044
of Sciences USSR)
SUBMITTED: February 26; 1959
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AVIEORS: - Debrotia. §. A,. Grigerav. K. L., Zstsepis, G- 2.,
. Ivansnie, I. P., . .» Qhudakow o
Qu,n_.-n . Sergey Bikolayevich Verssv (Om Nis 50th Birtbday)
PERIODICAL:  Wepekhl fisicheskikh mauk, 1960, Yol. 72, No. 1,
. P, 133 - 133 -

TEIY: " Sergey Bikolagyevich Vernov celetrated hie S0%h birthday on
July 10, 1960. The beginniag of kis eclentifio activity coincided with
e hoginsing of as istensive resesrch on cosmic raye (1931-1332). By
Mo firets -stadies he bBullt the foundstion far the present-day sethods
of iavestigating cesmnic rays isside and ocuteide of the stratosphere by
weans of redis signals esitted by antcsatic devices. Pros the etars,
Veraev vorked is olose comtect with Acadesicias D. V. Skobel’teyn. Ia
1939, e sompleted & serise of studles.on cosmlc Taye in the strato-
ophore, messured at varicus letitudes. Stratospheric ssssurements made
by Versav fres 1946 %0 1949 ylalded particularly detsiled L{aformssion
su the ssture of prisary rsdiatiea. Desing oo rules found by sxjerimsats
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Vernev resshed as taportant comclusion gonceraizg & ssroang iateraction
of ‘$he prisary particles of coswio radistica wish satter. Io 1349,

- 8 5. Vernev-hesded en’ szpeditiea of Soviet physicists to the equatorial
latitudes 1a the Indiaa Oceaz. Stratospheric investigetioss sade in the
« + course of Shat expedities yislded convindimg evidence of the existence \

of the diaputed, se-called oast-weat ssysneiry asd of the positive
oharge of particles of eonsic radistics. For his ressarch of cosalc ra-

" dietien 18 the etretoephere, Yersov wes distinguiehed with %be 9talin

Prise of 1ot Claan 18 1949. Prom 1947 %0 1949, Yernov arganised ocompre-

- beasive studies of $he 1nteractica of Migh-energy protons with satter in

ke etrateaphore. Collisions of protons vith atomic suclel were found e
Sive rise %¢ an slectroa-photen cosponent of coesic radimtion. this el-.
leved the asgumption that rajidly decaying mencns giving rise to the

~formation of photons esd electroms are pro€uced ia the course of such
' prosesses, Thie Rypothesis was confiraed by the discovery of 2°-gegons. ..

1a 1949 asd 1957, Yernov asd sollahorsiors obtaized experisental data
ssafiruing the presesce of muclear cascade processss ia 10'0-ev prisscy
oosnie particles. Tersov superviged cosprehensive research sork oa e
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Bis scientifioc achievements, Vernov was elected Corresponding Meaber
of ke Aksdeniya mack $33R (Acadeay of Solendes U33R) 1a 1953, He wae
asarded tde Lonis Prise 12 1960 for his discovery and research of the
outer rediation bels of the esrth. 8. §, Varnov is the hend of
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CHARAKHCHYAN, A.N., RYMKO, N.P., TULINOV, V.F., and CHARAKCHYAN, T.N.
A

"Secular Variations of Cosmic Ray Intensity in Stratosphere
Measured Beginning from July, 1957,"

report presented at the Intl. Conference on Cosmic Rays and
Barth Storms, Kyoto, Japan, L-15 Sept 1961,
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- CHARARHCHYAN, A.N., TULINOV, V.F. and CHARAKHCHYAN, T.N.

"Increase of Cosmié Ray Intensity in the Stratosphere in November, 1960."

report presented at the Intl. Coni‘e.rence on Cosmic Rays and Earth Storms,
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5/165/62/000/004/062/103
3,%100 D228/D302
AUTHOR: Charakhch'yan, A.N.
TITLE: Radio-sounding apparatus for measuring the cosmic ra-

diation intensity in the stratosphere

PERIODICAL: Referativnyy zhurnal. Geofizika, no. 4, 1962, 3, ab-
~ stract 4G18 (V sb. Kosmicheskiye luchi, no. 3, M.,
AN SSSR, 1961, 134-136)

- PEXT: A description is given of the layout and the electronic sys-
tems of PK -2 (RK-2) type radio-sounding apparatus, intended for re-
cording the cosmic ray intensity in the stratosphere. The recording
is accomplished either by a single counter or by a telescope, con-
sisting of two T.-M. (G.-M.) meters. Count impulses are transmit-
ted by means of a YKB (UKV) transmitter to the earth and are recar~ ()(
ded by a receiver, in whose outlet is inserted a recalculation sys-
tem with a mechanical numerator. A barograph is used to determine
the heights at which the cosmic ray recording is carried out. The
weight of the instrument with a supply, aranteeing normal opera- °

- tion er stratospheric conditions for 6 - 8 hrs., amounts to
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) . : $/169/62/000/004/062/103
Radio-sounding apparatus for ... D228/D302 ,
~about 2.2 kg. [Abstractor's note; Complete translation]. D(
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S/169/62/000/005/074/093

o . w D228/D307 :

AUTHORS : g,gg;g.khqjg'z en, A. N,, Tulinov, V. F. and Charakhch'-

yan, T. N.

TITLE: 27-day cosmic ray variations in the stratosphere in
the period from July 1957 to February 1958

- PERIODICAL: Referativnyy zhurnal, Geofizika, no. 5, 1962, 11, ab-
 stract 5686 (V sb. Kosmicn. luchi, no. 4, M., AN SSSR,
1961, 173-178)

FEXT: The authors investigate the 27-day periodicity of the chan- /.
ge in the intensity of cosmic Trays in the stratosphere during the
periods 1/VII/1957 - 1/11/1958 and 1/11/1958 and 1/v11/1958. In

th

)

first period a 27-day intensity variation with an amplitude of -

5 + 0.6% was observed 1n the stratosphere. The amplitude in :
the neutron component comprised 2.0% in iatitude 53.5° on the.
eartn's surface. No correlation was detected between the 27-day
cosnic ray variations and the XK-index of the geomagnetic activity.

—A 22-23 day periodicity is clearly displayed in the cosmic ray va-=
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, 'S/16 762/000/005/074/093

27-day cosmic .,. D228/D307 )

riations and in the geomagnetic disturbances during the second pe-
riod; the 27-day repetition is absent. The effect's amplitude in /4
‘the stratosphere decreased by more than 5-fold. The intensity va- saw—
riations are compared with the solar activity. It is concluded that

the corpuscular Tlows modulating the intensity of cosmic rays, .

-had a ve%ocity ofn,107 cem/sec. é Abstracter's note: Complete trans- .
lation. ’ . '
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s/169/62/ooo/005/074/093
, : . IR D228/D307

AUTHORS: Charakhch'yan, A. Ney Pulinov, V. F. and Charakhch'-
, yen, T. N.. -t
Wm.:ﬂwmi
TITLE: 27-day cosmic ray variations in the stratosphere in
the period from July 1957 to February 1958

- PRRIODICAL: Referativnyy zhurnal, Geofizika, no. 5, 1962, 11, ab-
stract 5686 (V sb. Xosmich. luchi, no. 4, M., AN SSSR,
1961, 173-1178)

ge in the intensity of cosmic rays in the stratosphere during the
periods 1/VII/195T - 1/11/1958 and 1/11/1958 and 1/Vi1/1958. In
tne first period 2 27-day intensity variation with an amplitude of -—
~5.5 + 0.5% was observed in the stratosphere. The amplitude in
thie neutron component comprised 2.0% in latitude 53.5° on the
earth's surface. No correlation was detected between the 27-day
cosmic ray variations and the X-index of the geomagnetic activity.
—4 22-23 day periodicty is clearly displayed .in the cosmic Tray va-
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‘s/163/62/ooo/005/074/o93
27-day cosmic ... D228/D307 X

riations and in the geomagnetic disturbances during the second pe- /
riod; the 27-day repetition is absent. The effect's amplitude in /

the stratosphere decreased by more than 5-fo0ld. The intensity va- s
riations are compared with the solar activity. It is concluded that

the corpuscular flows modulating.the intensity of cosmic rays, .

had a velocity oi‘/\/107 cm/sec, 4 Abstracter's note: Complete tran,s-:
lation. 7 , S

~
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' $/169/61/000/010/035/053
N \uso D228/D3504
AUTHOR: Charakhch'yan, A. N., Tulinov, V. F., and Charakhch'yan,
T.
TITLE: Some data on cosmic rays from the sun
PERIODICAL: Referativnyy zhurnal, Geofizika, no. 10, 1961, 9,

abstract 10G51 (Geomagnetmm i seronomiya, 1, no. 2,
1961, 150-152)

TEXT: Cases of large flares in the 1nten31ty of cosmic rays in the
stratosphere, caused by protons with energ:.es of 100 = 200 Me V , were
recorded at the geomagnetic latitude 64 o« Chromosphere flares on the
sun--the source of protons with such energies~-preceded these flares.
The suggestion is expressed that these protons are transported by solar
corpuscular flows with the magnetic fields frozen in them. It is esti-
mated that the average flow of energy borm by protons from the sun in
flares comprises about 5% of the flow of energy born by all the primary
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Some data on... ' D228/D304

z,
33}529/61/000/010/035/055 : )[

particles of cosmic rays. Certain data are cited about the degree of
irradiation in the interplanetary medium at the expense of the observed
flares. / Abstracteris note: Com:lete trenslation. /
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CHARAKHCH'YAN, A.N,; TULINOV, V.F.; CHARAKHCH'YAN, T.N,

Intensity flares of cosmic rays in the stratosphere in November
1960, Geomag. i @er. 1 no.4:494=499 Jl-Ag '61. (MIRA 14:12)

1. Fizichegkiy institut imeni P.P, Leébedeva AN SSSR i Nauchno-
issledovatel'skiy institut yadernoy fiziki Moskovskogo
gosudarstvennogo universiteta,

(Cosmic rays)
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‘ ' 25185
Sl T ; o ' " 8/056/61/040/006/0C6/0%1
o o ' B102/B214 . e
LW -
"AUTHORS:' . Charakhch'yan, A. N, Charakhch'yan, Tf N.
TITIE: The energy spectrum and the total numﬁer of low

energy photons in cosmic reys in the stratosphere .: . .= -

PERIODICAL:  Zhurnal eksperimental'noy i teoreticheskoy fiziki
V. 40, no. 6, 1961’ 1602 - 1605 -

TEXT: It was the aim of the authors to check whether the assumption that -
the main source of low energy photons in the cosmdic rays in the I
stratosphere is the bremsstrahlung of electrons is correct. It is shown -

by theoretical considerations and on the basis of. experimental B

investigations that the assumption is not correct for the weakest part of . -~
‘the photon spectrum in the ntratosphere. On account of the electromagnetic

cascade multiplication the photon spectrum in the ‘gtratosphere is an v
equilibrium spectrum (a:spsctrum integrated over the depth) according to . °
its form. ‘It may also be assumed that the spectrum of such low energy y
- photons is independent of the initial energy of the electron. or .the photodﬁ s

1
'
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A e, " 5/056/61/040/006/006 /031
" The energy spectrum and the.., B102/B214 R

This éssumption is experimentally found to be right. For such an
eqiilibrium photon spectrum S. 2. Belen'kiy has given the integral
. equation ’ T C :

o o

,SP (E)W,(E'E)dE’ — o (E)T (E)’+§ I'(E") it%,. (EEYAE'=0, (1)

-where I (E) is the desired photon distribution fﬁdofisﬁ, P(E') the ,‘

electron distribution function - - 5 -

: , . X . . -

o(E) = § (W, (EE") + W, (EE 0 S

0 . . . ..

" “the total photon absorption cros.e,..;:éd‘éion‘a-ibng' an avalanche .unit 'path' in
the shower; We' Wp, and Wk are the cross seotions ver unit path in the

'Vsho_wer for.electron bremestrahiung, :'pa.ir production by phdtons, and
Compton soattering by photons, respectively. The expression for W, im:
very complex. It .was.approximated to Wk - @/EE' by Belen'kiy and *o

W, - (g/BE') 1 + (E/E')%E by P. S. Isayev. These, approximations cannot
Card 2/5 '
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"'f_: ,be for pnotons of less than 4 - 5 Mev.. For them the exact expression
o of Klein-Nishina-Tamm must be referred to:

=1, 32 Mev. The notation

, . ) s/036/61/040/006/006/031
The energy spectrum and the... B102/B214

s 2me 1) (E— EN -"
W(Ea~¢gb+(§)—"hw'amﬂERLjr—] 2

; E' and E are the energies of the primary and the secondary phbton in “ev,i

| T (B) = J—— g&% e
. Ais introduced for smpliclty and the functlon Z(E) is sought. Or}é'obtains_; o
Eq. g ’ ;
E G WAMER . -, . '
A—Z(E)+ T ) A N(E)Z(E)dE - @y

. Lot - . . NP B
P R FPUT PR R - - . et e e wweeae mem s

whoee solution has the form Z(E) - “u oy (E). The terms of this series | -
are found to be : ) : ;

o CArd,s/S.,.4 .A
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The energy spectrum and ‘the... B102/B214 -
| Zoma, -z. B wen iz -
' 2= B | T VE)E @ 5

E E'th(E'E) o - (6)‘

Z, =T(ET§ Fagy N EVB(EVE ... :
For sufficiently small E, A = 1.3. ‘This determines. the photon-energy -
spectrum. The experimental investigations of the photon intensity were. .
carried out by means of a scintillation counter (NaI (T1) scintillator,
andd)})ﬂ - 1C (FEU - 1S) photomultiplier) at a geomagnetic latitude of
519 and at an altitude of 33 - 35 km. It was found that the total fluxe.

+ of photona recorded exceeded the expected value almost by three timés.
For larger energies (> some Mev) the divergence is less. The divergence

- cannot be attributed to errors of measurement(which were 10 - 154, the
accuracy of the calculation being 10:5). The fact that the experimental -
values agree with the ‘maximal, and that the ratio of the total number of
photons recorded to the total number of electrons is only slightly
dependent on the altitude, show that the low energy photons in the

. Cerd 4/5 .

e
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The energy spectrum and the ... Bi02/E2a

zzratosphere date from cascades. The authors thank I. P, Ivanenko for
scussions. There are ! figure and 4 Soviet-bloc references,

ASSOCIATION: I"izicl?ﬁakiy inatitut im. P. N. Lebedeva Akademii nauk SSSR
SInsmtute of Phystes imeni P, N. Lebedev of the Academy of
acier;ees_. USSR). Institut yadernoy fiziki Moskovskogo
gosudarstvenncgo universitetln (tnstitute of Nucl i
of Mogzow Stste Univeraity) | ueiean Phyetos

SUBMITTED: Janvary 4, 19467
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8/056/61/041/003/007/020

rg. Z-ftf./a.‘.f‘j;. o B125/B102

AUTHORS : Charakhoh'yan, A. N., Tulinov, V. F., Charakhoh'yan, T. K.

TITLE: Enefgy spectrum and time dependence of the intensity of
protons of solar coseic radiation

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 41,
no, 3(9)9 1961’ 735‘746

TEXT: The authors report on stratospheric studies of the energy spectrum
and the time dependence of the total proton intensity of solar cosmioc
radiation produced during the period of chromoepheric eruptions. Measure--
ments were made with radiosondes carried into the stratosphere by balloons.
The number of discharges in a single counter and that of double
coincidences in a telescope consisting of two Geiger-Mhller counters were
measured at various altitudes. The speotra of the various eruptions were
similar, and did not essentially change throughout the eruptions (2-3 days).
Primary protons are produced on the sun within a period much shorter than
solar eruptions. The mechanism of proton production is the same in all
eruptions. The integral energy spectrum of protons for Ep from 100 to

Card 1/‘ 3
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_ s/056/61/o41/oo3/oo7/020
Energy spectrum ang tige dependence... B125/B102
- 400 Mev can be repregented as an expohential function of their kinetic 37(

energy with the éxponent y=2,0, The energy spectrum of solar protons
becomes softer during. the Forbush decrease (7%55.5). This and the
8inultaneons hardening of the spectrum of galactic Protons indicate that:
Solar corpuscular currents carrying along frozen bagnetic fields are
carriers of protons of solar cosmio radiation. Thig phenomenon can only
be explained by the existence of Bagnetic trapg ip golar corpuscular
currents. In addition to Protons, also other particles with ranges of
less than 7 mpm Al penetrate into the stratosphere during the Forbush
decrease. The origin of these particles, which are only found during the

. Forbush deorease, is unknown. The time dependences of the intenaity of

. . Primary protons in flares in the stratosphere agree satisfactorily with
computations performed on the bagis of the theOry of proton diffusion in
the interplanetary medium with Bagnetic olouds ag Scattering centers.
There are 7 figures, 2 tables, and 21 Teferences; 9 Soviet and 12 nop.
Soviet. The three most Tecent references to Englishnlanguage publicationg
read as follows: R, L. Arnoldy, R. a. Hoffman, J, R. Winkler, J. Geophys.
Res., 65, 3004, 1960; ¢. J. Fan, P, Neyer, J. A. Simpson, Phys, Rev. Lett.,
29 269, 1960; J. ¢C. Anderson, R. L. Chasson, M. p, Lifshitz, P, Suds, J,
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2875k
Energy spec'trum and time dbpondonce... 34(2)55%384041/003/007/020
- Geophys. Res., 65, 3889, 1960.

: | ASSOCIATION: Fizicheskiy 1nat1t\xt im. P, N, Lebedeva Akademii nauk SSSR

(Physics Institute'imeni P, N. Lebedev of the Academy of
Sciences USSR). Institut yadernoy fiziki Moskovskogo :
gosudarstvennogoe universiteta (Institute of Nuclear
Physics of Moscow State University) ' ‘/\‘

- SUBMITTED:  April 27, 1961

Legend to Table 1: (1) Date of measurement
, : _ 3 (2) time of measurement
(world time); (1) in hr, duration of neasuremenz. Reirenen

Card 3/4

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000308130003-3"



"APPROVED FOR RELEASE 06/19/2000 CIA-RDP86-00513R000308130003-3

CHARA!G{CHYAN A. N., CHARAKHCHYAN, T. N.

"Cosmic Radiation I.evels in: the Stratos here during the ‘ 1
od f .
to July 1 962." ' P _ g per rom Jl_lly_1957

report presented at the'13thlGeh Asséﬁbly, IUGG, Berkeley, Calif, 19-31 Aug 63.v
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3. 14 /0 §/203/62/002/002/002/017
AUTHORS: Charakhch’yan, A. N. and Charakhch'yan, T. N. 1046/1246
TITLE: ~New data on cosmic ray flares on the sun (reported at the International Conference on

Cosmic Rays in Kioto, Japan, on September 4, 1961)
PERIODICAL: Geomagnetizm i aeronomiya, v. 2, no. 2, 1962, 233-237
TEXT: Measurements of proton absorption in 7 mm Al during the anomalously large cosmic ray flares in
the stratosphere (results of proton acceleration in solar chromospheric flares) show that a) the energy
spectra of solar protons are highly uniform in the absence of magnetic storms and Forbush decrease (F. d.), and
b) the spectrum during F. d. is surprisingly rich in low-energy protons (the indices of the integral spectrum of
solar protons are ~ 2.0 and 5.5 before and during F. d. respectively). Result (b) shows that the solar protons /
being unaffected by magnetic storms, are ferried by the corpuscular streams, in magnetic traps. Assuming l/\
diffusion of protons in interplanetary space, the authors obtain the diffusivity D = 5.5:1021 cm?/sec for
~ 0.5 Bev protons which gives a free path of 1012 cm (about 1/10 of the Sun-Earth distance) before the
protons scattcr on 2 1.5-1076 gauss magnetic clouds. During F. d., incursion of particles with ¢ 7 mm Al
paths (presumably electrons) was also observed. There are 3 figures and 1 table.

ASSOCIATION: Fizicheskii institut im. P. N. Lebedeva AN SSSR (Physical Institute im. P. N. Lebedev
AS USSR)

SUBMITTED:  October 25, 1961
Cz_il‘d 11
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CHARAKHCH'YAN, A.N.; CHARAKIEB’!AN, T.N.

Solar cosmic rays in May and June 1961, Geomag. 1 aer. 2 p&.l.:&é-&'-i
J=Ag 62, . . (MIRA 15:10)

1t AN SSSR i Moskovskiy
1, Fisicheskiy institut imeni P.N.lebedeva :
darstvennyy universitet, Institut yadernoy fisiki,
gost - (Sol:r radiation)
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§/203/62/002/004/001/018 "~~~

-

1046/ 1242
A'JTHORS': Cherakhch'yan, A.N, and Charakhch'yan, T.N.
TITLE: Solar cosmic rays in May and July 1961

PERIODICATL: Geomngnetlzm 1 aevondmlya, V.2, no.4, 1962, 626-629

TEXT: The article reports on the maximum cosmic ray intenslity in

the stratosphere as measured at 64°N (Olen'ya), 51°N (Dolgoprudnyy),
gnd 4198 (Simoize) between July 10 and 25, 1961. The authors also
deseribe the flare of May 9, 1961, At 8:30, the.cosmlc ray intensi-

ty increnmsed by a factor of 33 at 11:30, by a factor of 2; life time
of the flare was ~t10 hours. There are 3 figures. .

ASSOCIATION: Fizicheskly institut im. ?.N.Lebedeva AN SSSR; Moskov-
skiy gosudarstvennyy universitet, Institut yadernoy

) fiziki (The ?hysical Institute im. P.N. Lebedev, AS
USSR; Moscow State University, Institute of Nuclear
Physics)

SUBMITTED:  April 4, 1962
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CHARAKHCH'YAN, A.N.; CHARAKHCH'IAN T.N. .

/—_-—__\—
Flares of cosmic ray :Lntensity in the stratosphere and
chromospheric flares of the sun. Geomag. i aer, 2 no.5: 829-835
S-0 162, (MIRA 15:10)

1. Filicheskiy institut im, P,N. lsbedeva.
(Solar radiation)
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CHARAKHCHYAN, A. W.; CHARAKHCHYAN, T. N,

"Cosmic Ray Flares at the Sun;" '

report presented at the 13th Gen Aseembly, TUGG, Berkeley, Calif. 19-31 Aug 63.
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\UTHORS: Cherakhch'yan, Ae N.; Charakhchiyan, T Ne. ~° =~ “oof

TITLE: | Secular variation of cosmic ray intensity in s_t.uf.qabheré
ve'3, no. b, 1963, 604-607

SOURCE: Geomagnetizm i aox"élnom.ya,i
‘ TOPIC TAGS: cosmic ray, str_at.osphéi‘o,ﬁgokr'q¢tiyitj,,éhliapot_

| ABSTRACT: The results of systematic cosmic ray intensity measuremsnts in the .
' igtratosphere at latitudes 6k, 51, ‘and 1% N are reported. An attempt is made to -
- -|obtain informsiien on intensity fluctuations of primary cosmic rays with energles.
171041, 1.3, and kO Bev(for protons), - It ‘is found that the secular variations in ..:
cosmic ray intensity during the period between maximum and minimim solar activity -
_|exhibits a discontimious or an abrupt ‘nature. ‘Sharpest variation of intensity =
. -"|was observed during periods January-February and October-December of 1961. It . =
.“ i4g shown that the general pattern of intensity variations correlates well with

| solar activity, characterized by the relative number of sunspots. "The authors .. | .
| express their gratitude to S, N, Vernov, No_A. Dobrotin, and M._G. Krivonosove* 1.~

lewd 22 o
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L19728-63 T R AR
AGCESSTON NR7- Arsoohoos E T
Also acknowledged are the membars uho gathered the datas F,. Kh. Hochakov, 1. K. S
Marshanov, . V. V., Bayarevich, P, N, Ageshin, A._E‘__G_ngmgov, V. N. Sokolov, V. 8§, - |
Malofeyev, A, F, Krasotkin, V, N, Makunin, I, N, Suvorov, K. R. Nikitin, Yu. S, |

i Zhukov, A. 1. Istratova, G.._L_Mr.e.nkm, Q. V, Yastrebtseva, K, A. Bogatskaya,
Z. A, Ovchininkova, A, F, Biryukova, . P, KQMQ . Orig. art, haez 3 figures,

‘ ASSOCIATIONs Fizicheskiy 1nstitut im, P N. Lebedeva AN S8R, Moskovskiy
gosudarstvenny#y universitet institut yadernoy fiziki (Institute of Physics,
Acadenw of Sciences, SSSRj Moscow State University. Institute of Nuclear Physicsg)

f

. |SUBMITTED: OlJané3 - DATE ACQ1 15Aug63 ENGLs Oﬁof,

/- |SUB CODE: AS " NO REF SOVs 00l COTHERs 000 |

e T g i,
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CTITLE: Secular rate of the intensity of cosmic rays’in the strato- -
_sphere and the energy spectrum of primary cosmic rays

SOURGE: AN SSSR, Trvestiza. .

SOURCE ;- ‘Seriya fizicheskaya, v. 28, no. 12, 1964,

1959-1962 SR o RReheRRaye, v 2By 1

3 TOPI c TAGS: Jvi,t.i,f»t»:'c}spiic ray,cosmi cray f:: in itfe’ns :l,t'ry s iﬁ tensi ty fluctuation,

©. . geomagnetic.storm, Fotbuhh:effggfilq;;agoyphg:;,'geqmagnetic iatitude,
‘solar activity cycle, WoIf number, prinary cosmic ray

’L:ABSTRACT:”-cgsdiciray3iﬁt5331t$%hasubeéu;studied for geomagnetic

latitudes of 64°, 51°, and ‘41°, Processed data are represented by

- grephs which show irrsgular fluctuations in cosmic ray intensity, A
good correlation between irregularities is,demonstrated at 51° and
656° lat. Some fluctuations are caused by\"éaomagnetic storms followed
by Forbush effects in the stratosphere. An increase in cosmic ray
intensity is associated with higher geomagnetic latitudes and with

R e S R e s T o s T T
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| AGCESSION NR: AP5002093 GH/WS. S/0048/64/028/012/1963/1965

- AUTHOR: Qnezakﬁsbixea;'Kijﬂ;:}ghggggﬁch'gan, T. N, 8

EC(t )/

TITLE: Forbush :d"e;cii‘_e:éée;azv‘éitxf theintensityoi cosmic rays according
to data obtained in the stratosphere -
©'SOURCE: AN SSSR. Isvestiya. Seriya.fizicheskays, v, 28, no, 12, 1964,
©1963-1965 AR | -

TTOPIC,TAGS:;;cosq1¢Q:#7‘1n;§n§ity;gsﬁzaiopphcte, magnetic storm,
" 'geomagmetic 18titd§e,”prims:y ;Qamic“ray
e e e S R R e e ¢ ,
"~“4:§BSTQACI:.;Thi:ty-fivéfcésesﬂofﬁﬂegiééses}in'the intensity of\gggg;p
rays in the stratosphere vhich vere followed by magnetic storms A
© . have been recorded a';:"géon_:igigé;lc”"lat_i,tudqa of 51° and 41°, Data oL
.i-obtained in the stratosphere at 41° lat agreed with those obtained on
.LJthe,ground,~;VariatidnsEinitha,hargible number obtained on the earth's
‘surface correspond to the variations of primary cosmic rays, the
energy of which is,betqegn.l,s,Bev_and'6.6 dev, A table is given in
_‘the original-article which contains the ratios of intensities of A
'31@;;3Q;Q§@1¢jtaya,maashiéd;onatheggtqund#to4tbose~measured“inftheﬁT‘*f
'-:'Cnrd»lv/Z' SR
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L‘23404-55
ACCESSION NR:

Apsoozoga_

i“stratosphere at 5 zand él‘ lat and’ also“ ratios of va—iations of - : :
primary cosmic rays in the atratosphere At 51° lat to those measurved
- on: the ground.-. Tha’_numarical vaiuee ‘given in-the table do not vary .
~...from storm to storm, Sorige; @ ‘hasy ‘1. figure, 1 table, and 1 fornula. s

'SUB CODE: AA

'NO RE? S50V: 006 ATD PRESS; 3174
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: ACCESSION NR: AP4037565 §/0056/64/046/005/1556/1560
' AUTHORS: Bazilevskaya, G. A.; Krasotkin, A. F.; Charakhch'yan,-&A. N.
TITLE: Energy spectrum and total number of x-ray photons in exten- :
;- sive air showers of cosmic rays ;
SOURCE: 2Zh. eksper. i teor. fiz., v. 46, no. 5, 1964, 1556-1560. f
| TOPIC TAGS: cosmic ray, extensive air shower, x-ray photon equili= ;
brium spectrum, electron photon cascade

A} »

i

| ABSTRACT: In view of the discrepancy between the previously calcu- |

g»lated equilibrium spectrum of low-energy (x-ray) photons produced in i
electron-photon cascades generated by primary .electrons or photons @ -
'| of relatively high energy (ZhETF v. 40, 1602, 1961) and the experi- -

mental data with scintillation counters on pilot balloons, the ex- ’

periments on the low-energy photons have been repeated in extensive ‘:
air showers, in which the overvhelming majority of particles are

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000308130003-3"
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.| ACCESSION NR: AP4037565
i

charge and a single scintillation counter. The disparity with the k
'} data obtained in the measurements with the aid of triple coincidences
! is explained. Orig. art. has: 3 figures and 5 formulas. i

i ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva AN SSSR
‘' (Physics Institute, AN SSSR)

"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000308130003-3

-1
electrons and photons, and concerning which there are still few i
data in the literature. The measured energy spectrum and the total
number of x-ray photons in the EAS were found to be in agreement with
the calculations for the equilibrium Sspectrum of photons produced in 4
electron~-photon cascades. The measurements were made by two methods;:
by recording the number of triple coincidences in scintillation |
counters and by recording quadruple coincidences for three gas-dis-

B
i

| SUBMITTED: 110ct63 ' DATE ACQ: 09Jun64 _ ENCL: 01
'SUB CODE: Gp, Np NR REF SOV: 002 " OTHER: 003
‘ _ | :
S B i
'Cord_'- 2/_ 3 f
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i . ENCLOSURE :
* ACCESSION NR: AP4037565 : 01
3
i
iy | | . h
" X ! Ratlo of number of flashes due to photons in the
a1 ! seintillator, to the number of flashes produced by
n \ i the electrons, as a function of the energy-release
i \ . threshold E,,.: A= measurements in the stratosphore.
! % 3 ' ohe EAS meailifement data are as follows:
A K O = with the aid of three sointillation counters,
L N O - with the ald of three gas-discharge and oxne
2 '°\-r\“*‘ : scintillation counter; continuocus line ¢ results of |
1 caloulations.

. 100 I St 1 JRR . . f
”_” o ™ Absolesa = By, ., keV; ordinate - oumber of flashes
E; ' in counter. S . :

-
_Card"3/3
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| ACCESSION NR: AP4038549 ' ' 5/0053/64/083/001/0035/0062 -

. AUTHOR: Chazakhch'yan, A. N. N ‘ |

' * | TITLE: Investigation of stratosphere cosmic ray intensity fluctua-
% tions induced by processes on the sun !

"4§ SOURCE: Uspekhi fzzicheskxkh nauk, v. 83, no. 1, 1964, 35-62 , ) ;"

: TOPIC TAGS: cosmic ray measurement. cosmic ray burst, solar flare. ,
" . solar activity, solar magnetic field, interstellar matter, solar g
S corpuscular radiation . : :
. ABSTRACT. The data reported are based on more than 4000 measure= C
; ments carried out in the stratosphere, predominantly with cosmic-ray i
' radlosondes. Among the major practical purposes of the research is '
i to predict the intensity of cosmic-ray fiares ard to ascertain the
radiation danger it presents to astronauts. Cyclic (27-day) varia-
;.tlons, Forbush decreasea. and secular variations of cosm;c-ray inten-

;

F., .Card ,;_1/41_
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.. | ACCESSION NR: AP4038549 o ! beas

’;; sity were also investigated. It is pointed out in the conclusions
. that the main cosmic-ray intensity fluctuations in the stratosphere : .:
. | are .due to processes occurring on the sun. Cosmic ray flares in the i
| stratosphere correlate with chromospheric flares and with many geo- i..
_’f physical phenomena such as absorption of galactic radio emission S
g in polar-cap regions and geomagnetic storms. While the energy spec= |. .
i

B L T SUC I

' tra of the cosmic-ray protons produced on the sun remain practically.?fh
. - : constant in time, the existence of two distinct energy spectra with :. =
-7 different exponents offers evidence that the corpuscular streams of .' ..
"-: the solar chromospheric flares contain unique magnetic traps for the
/. fast protons generated on the sun. The time variation of the in-
" . tensity of the protons in the stratosphere correlates well with the -
. notion that the cosmic-ray protons propagate diffusely from the sun .
.+ in a medium with magnetic inhomogeneities. The diffusion coefficient
. is proportional to the square root of the proton momentum. The fact i '
- that the cosmic rays generated in flares on the .visible side of the -
.7": sun have almost double the intensity than on the opposite side of
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ACCESSION NR: AP4038549

!

the sun indicates that the sun has a radial magnetiq'field estimated

~at 106 Gauss. The section headings are: I. Cosmic ray flares.

. 1. Radiosonde for cosmic rays (RK). 2. Cosmic ray flares in the

" stratosphere and phenomena that correlate with them. 3. Investiga-

- tion of the energy spectrum of protons in flares. 4. Interpreta-
tion of the effect of softening of the energy spectrum during the
time of the Forbush decrease. 5. Generation of low- and high-energy -
solar cosmic rays. 6. Penetration of short-range electrons into
the stratosphere during the Forbush decrease. 7. Intensity of the

'primary protons as a function of the time. 8. Diffusion of solar :

: cosmic-ray protons into 1nterp1anetary space. Data on the diffusion

coefficient. Field intensity in the magnetic inhomogeneities. 9.

. Cosmic-ray flares generated on the opposite side of the solar disc.,’

'Radial magnetic fields of the ‘sun. 1z, 27-day variations of cosmic

' rays in the stratosphere. III. Decrease in stratosphere cosmic-ray

intensity during geomagnetic storms. 1. .Measurement results. 2.

.Card 3/4
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| ACCESSION NR: AP4038549 ; ‘

- Discussion of the results. IV. Secular variations of cosmic-ray o
.intensity. 1. Secular variations of the particle-number difference.

. 2. Correlation with solar activity. 3. Character of variation of P

~ the energy spectra of the primary particles with the solar-activity . - -

. _cycle. Conclusion. Orig. art. has: 14 figures, 3 formulas, and 5

-i tables. - Lt _ TR ‘

" | ASSOCIATION: None - - [ R S e

' SUBMITTED: 00 LSRR - DATE ACQ: 09Jun64

" suB coDE: AR .

"/ MR REF SOV: 035
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_ ACCESSION NR: AP5010265 :

Charakhch'yan, A. H., Charakhch'yan, T.- N.Au

i TR
- On the energy spectrum oi‘ prot,ons a.nd u—particles in cosmic rays of golar ,_{*5

sbﬁﬁCE- Gemagnetlm i aeronomya, ‘, no. 2 1965, 220-225

' !POPIC TAGS'- dlfferentlal energy spectrum, prmary sola:r proton, stratosphere,
‘ cosmc ray, proton spectrum, _sola:r w:.nd nuclear photoemulsion, alphe particle

ABSTRA(.‘I" Thnldlfferentlal energy spectrum of yrmary solar protons‘\’ymth energies
of - 100—170 ‘Mev has: the ‘exponent y 6. ‘A comparison of data obtained on the ground -
‘}3ith those obtained in the stra‘bosphere during ‘a low-energy flare showed that the
exponent could be about 3. Further messurements indicated that cosmic rays with
energies of hundreds of Mev may be sssociated with & spectral exponent y & 3.0 if
they are measured z‘ntlﬁ.fs‘t’rats;ﬂrex‘ga ‘The ssme cosmic rays measured on the ground nsy
be associated with the exponent y ~ 6. This proton spectrum is connected with a
supplementary proten flow carried by the magnetic field and captured from the solar
wind in interplanetary space. .The spectra: of- cosmic rays with energies of hundreds:
of Hev generated in various flares ccincide with one another. Energy spectra of
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| solar a-particles and nuclei are © +d- by nuclear photoemulsions carried by‘g;_;ﬂ-_{,
loons and rockets. Messurements in: the stratosphere yielded a-particle energies

of 320—B800 Mev, and measurements taken at great heights by meens of rockets yielded
120—480 Mev. Spectra from.both types of measurerents are represented graplﬁcall;;-

! Both graphs show & similarity of curves. orig., art. has: 3 figures, 2 formulas,

ond b tables. o D (6]

ASSOCIATIOB:Fizicheskiy institu‘h mPHLe‘bedeva AR SSER (Institute of‘Ph'Is}i.CSL;,
Ehe

AH -‘S'SSR)';I.'VVipsti@utf#aﬁe"'rﬁoy\ -#3¢iki ; Mdskovskiy gosudarstvennyy universitet - @
- Institutepf ‘finclear<Physics ,‘T?ﬁoscbwf\Sta:téﬂnivé;sij_y)‘:_ o
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ACCESSION HR:  AP5010266 TTUR/0203/65/005/002/0226/0229
—/',1/ e

AUTHOR: Charakhch'yen, A. N.; Charekhen'ven, T. N. ) : /‘/ -
Mcmf:—f:"ﬂ"_—"“;~ = z ,/ 36;,3
TITLE: On the diffusion coefficient of solar cosmic ray protops in the interplan-—

etery mediuvm . . :

SOURCE: Ceomagnetizm i aeronocmiye; V. 5, RO. 2, 1965, 226-229 *
TOPIC TAGS: chromospheric flere; flare emission, interplanetary medium, cosmic )
v;ay,»corpuscular stream,-stratbsp@ere;imggﬁgt ¢:shell : !
-} ABSTRACT: Two types ;érgependenceﬁin'time?offflare>emissions on the electromagnetic
siate of the interplaneiary medium are discussed.. Tre first type includes cosmic i
rays which are generated on the western side of “the solar disk end propegete freely: -
in space between the Sun and the BEarth, independently of other chromospheric flares.,
The second type consisis of temporary radiation from the flare with particles thet .
penetrate into the regular stresm of ‘a previous chromospheric flare. Four ceses -
of fleres releted to the first type s¥e discussed. The propagation of cosmic rays
occurred freely without corpuscular streesms in space. The results obtained were
represented grephically. Graphs of observaticn data obtained on the ground resemble
the curve obtained in the stratosphere. Three cases of fleres of the second type

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000308130003-3"



are discussed. In one case, cosmic rays generated.in en active solar :egionf-:pes;ohg_ Beva
the earth when the latter was surrounded by -the corpuscular stream of & previous ™ ]
| f1are. The motion of soler cosmic rays is considered as motion within a negnetic

‘shell of corpuscles sjected during a previous flare. Similar processes took place |

¢

in other cases. Orig. art. has: 2 Tigures and 2 forzmulas. i {EG]

H

' . !
ASSOCIATION: TFizicheskiy institut im. P. . Lebedeva AN SSER {(Institute of Physics,
AN SSSR); Institubt yddermoy fiziki, Moskovskiy gosudarstvennyy universitet
‘(Institute of Nuclear Physles; Moscow StateTUniversi{ty) .

1
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CHARAKHCH'Y. CHARAKHCH'YAN, T.N,

Energy spectrun of protons and alpha particles form solar burata of
cosmic rays, Geomag, 1 aer. 5 no,2:220-225 Hn—Ap 165, :

Coefficient of diffusion of protons in solar cosmic rays in the in-
terplanetary space, Ibid.;226-229 (MIRA 18:7)
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AUTHORS: Charakhich'yan, A, Nu; Golenkov, A. Ye.; Charakhchyan, T. N.

TITLE: Irruptions in the stratosphere of particles of the Yan Allen belt\g/ !“é'
e v £ g L
| SOURCE: Geomagnetizm 1 aeronomiya, v. 5, no. b, 1%5, 757759

i ] TOPIC TAGS: stratoépharé,fv,_ionoéphéré,jV_im Allen belt, flare, radio emission, .
. | bremsstrahlung § B
ABSTRACT:Y:.SVeveraJ.A 'etbraoidi'nary{surgés‘,in tobal ionized radiation in the

stratosphere were recorded betieen January and April 196l over Murmansk., These e
- | were not recorded at Antarctic stations, however, It seems most likely that the | -
| excessive,radiation in the stratosphere was due to the Van Allen belt. Because
of greater excitation, particles originating in the belt penetrated into the RN R
upper atmosphere and reached heights of about 15 km. Measurements on four —
different days are described in the text, A comparison of the measurements with

geophysical phenomena shows that the occasions of excessive radiation in the
stratosphere correlate with the K indices of geomagnetic activity with high . .- T
-~ donospheric disturbances. ' For the auroral zonss they correlate with the - = - | "

armann o h—y e . X
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| absorption ef radio waves in the F2 layer of the ionosphere. No chromospheric
“flares or radio emission bursts were recorded for the sun during the investigated

pericd, It is calculated that electrons penetrating the Van Allen belt are

: | absorbed in the upper atmosphera, chiefly at pressures of ‘{1 g/cm?, and they "

Yield bremsstrahlung photons, the penetrating capacity of which, depending on

=i+ | energy, is tens and hundreds of times that of the electrons. As a first S

1.~ | approximation, primary radiation is due %o photons forming in the upper atmosphere,! . |

.. | and the effective energy of the photons may be found from experimental cirves .
-4 | showing the radiation absorption in the stratosphere. Data for six measurements '

\ | ere tabulated. Orig. erb. hass 1 figure and 2 tables. | ]

Fisicheskiy institut im. P, N: Lebdeva, AN SSSR (Physical Tnsbitute|

’ j Moskovskiy gosudarstvennyy universitet, Instibut yadernoy fimiki. . -

i - (Moscow State Universit; y Institute sz‘Ruclé;a'r P 'a;i.qs)‘ T » ) ; e
SUBMITng}'el,A“gg,u T S o

| No REFSOVs . 002 -
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A, N.: Charakhchly_QQJ_'LL N,

~TITLE:.
SOURCE: Geomagnetizm 1 a’etohb'iﬁf);a‘,{' v. 6,

" TOPIC TAGS: - cosmic ray, ét'rétquﬁhere," ch
Proton spectrum, magnetic;heterogeneity;

;ﬂatd;llz

te el o

| ORG: - Institute of Ph§si£s im. P.":N‘._‘I‘._e_y_gggg,;‘_ _ ; s o
1 - AN ‘SSSRY; Moscow State/U‘niversity,' Institute of Nuclear Ehx@isg (Moskovekiy /':;
gosudarstvennyy universite + institut yadernoy flziki) : ; B i

Solar coamic raz\s on 21 and 26 September 1963

solar plasma, diffusion coefficient

_' proton spectra coincided for both the chromospheric f1
“ber. . The exponen’_tiél;iqdex of the integral spec

__UDC:_523.165_ ]

f.a/"]r
AN SSSR (Fizicheskiy inat:itut*’B_;}? ) S

no. 1, 1966, 126-128

rb‘mospheric flare’, interplanetary space, |-

sy confirming the isotropic scat- |-
: Inclinations of integral
ares of 21 and of 26 Septem-
trum was 3.6 for the energy range .

=
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120—200 Mev. The isotropi
isL.caUBEdjby»magnetic hete: 7 ned 2Iplanetary space by solar -
> plasma with frozen magnetie fields.“~The'density of pl '
i with the decrease of gplay \ , a

coefficient . : An increase in the diffusi
“in the'years~1961, 1962, and n X

table in the cle containg the diffusion c¢o
*sunépot.groﬂps-for’1960,:1961,

1 table, . T

¢ motion of  cosmie-

e coefficient .in 1960, &

efficient and the number of .
Orig. art, haa: . 4 figures and
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: Ages| 220 A, N,

¥ | ore: Physics Institute im. P, N, Lebedev, AN sSsr (Fizicheskiy insti~

t | tut ANTSSER) s AN sy .

Se—— .. .

TITLE: Stratosphertc probe for measuring cosmic rays
: \?” :
SOURCE: Geomagnetiznm ¢ a8sronomiya, v, 6, no, 3, 1966, 617-618

.TOPIC TAGS; atnolpherlc-probe, cosmic ray tMeasurement, radiation
counter '

ABSTRACT: An fmproved version of thoiix-l,gzlnic- a be\ln
described, The original, which has been use successfully for several
years, has been simplifted ¢to the schematic shown 1n Fig, 1, The
changes are that the @odulator (T,) requires one Tather than the former
two tubes; also, T; g the new design i, normally cut off except during

for thcse“changel. the probe design 1s the Same. The STS-6 Ceiger

Cord 1/2 UDCs 523,165. 4 681,2

CIA-RDP86-00513R000308130003-3

o/

recording pPulse, which gives a saving {in Average anode dratn, Except

- 308130003-3"
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7]

. Pige 1. Cosmic-ray counter

{'S = Geiger counter; T; -
. modulator; Ty = transmitter,

i

4

i B =N

=

a0
11 7 200wt
baropraph \contacts. - :

counter is switched on at altitude intervals by the spaced barograph
contacts, and operates for about 400-ysec {ntervals, Counter elec~
trode voltage 1is 380 t2v, transmission frequency is 70 mc, and total —
probe weight 1is about 1,7 kg. Orig, art, has: 1 figure, - [SH]
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Charakhch'yan, T. N 3

|
E " AUTHOR: Charakhch'yan, A, N.; Sokolov, V,
. DTe e

ORG: Physics Institute im. P. N.
Institute of Nuclear Physics Moscow State
universitet, Institut Yadernoy fiziks,

on 3 December 1964
SOURCE ;
TOPIC TAGS: cosmic ray intensity, radiosonde,
ABSTRACT: The intensity of
in this paper is said o be of particular

higher than ordinary,

at Olen'ya station near Murmanslk,

ments were made using cosmic ray radiosondes.

‘Card 1/2

Lobedeva, AN SSSR (Fizicheskiy institut AN SSSR);
University (Hoskovsldy gosudarstvenmyy

TITIZ: Interesting case of fluctuation of cosmic @i‘éntensity in the stratosphere

Geomagnotizm i aeronomiya, v. 6, no. 3, 1966, 586~587

N g
stratospheric\cosmic rays varies continuously and in
most cases these changes occur in the range of several percent.
interest.
measurements of stratospheric cosmic rays on 3 December 1964 over Dolgoprudnyy wore
The data fell on the curve obtained for cosmic ray intensity
The magnetic rigidity cutoffs of Primary cosmic
rays for Dolgoprudnyy and Olen 'ya are ~2.2 and 0.5 GeV respectively. The measure-

was excluded. On the basis of the character of

geomagnetic field

The case described
The data of one of three )

The possibility of instrument errors
the measured fluctuation it is
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explanation of the desoribed case. ore 1o necessary to find a more probable
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- .| TITIE: Socular changes of cosmie ray intensity and the ll-year cyole of solar »
| activity: ’ 7 ' \ ’

" SOURCE: Geomagnstism 4 ssronomlya, v, 6, nos 3, 1966, 486493
| ..TOPIC TAGS: cosmic radiation, solar cycls, solar activity

‘| -ABSTRACT: A. N. ‘Charakhch'yan and ‘T. N. Charakhch'yan have analyzed data on the
- &ecular changes of cosmic ray intensity in the stratosphere in 1957-1964.
7 lne sceuwlar ciranges of intensity in interplanctary space are caused almost |
‘completely by the ll-year cycle of solar activity. The authors deterained I
Soze spacial cnd temporal patterns of cosmic ray modulation in interplane- | E
... ;Lary space. The radius r of a sphere around the sun, within which the modye, -
. :lation 6% galactic cosmic Tays occurs, is dependent on solar activity, The
-total intensity of galactic cosmic rays at the earth & 0.5 BeV) in late
49684 attained almost 90-95% of the value corresponding to tha intensity of !
sosnic rays outside the sphere of modulation. It is concluded that in the |
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Copcerning the reliability of dﬁ

» dab ynchronou tors, o

elektroprom, 33 no.9:62-67 S 62, | motors ‘(,l?lgl\ 15:10)
- (Electric motors, Induction)
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| Effect of a method for castin,
L g and insulating a short~
circuited cage from the roter core on the iné‘ices of an
asynchronous motor., Elektrotekhnika 35 no,1:38-41 Ja '64,

(MIRA 17:2)
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_ Study of tho Trensitiosal Effest of Ceanie Mo -aiu-mm tors,®
3. I.Mkhr, S-H.MM'.I.E. !mﬁ?;opo &blm,?- K. m
::ah‘u;hud Fo #. Lobedev, Aosd Sei USSR, and Moseow State U iment M. V. Lomonoe
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Gounters used to messure trensitiosdl effect st altitules of 10-26 Acsomplsshed
g- pdh:p-adm Inpuls es of perticles, risreing lead cover othﬂ.b apparetus,
clnd redio redsivers on groumi, then chanmelled thron .
.wms.x.wx.,.nwx&m - Eh coubters. Subitied
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CHARAKHCH'YAN, T, §.

. USSR /Muclear Physics - Comaic mm.xo@ A
- Muclear Physics - Electrvaw: v - e

: !?nnixt,iom'skfm of Commic lhya ia mQ aﬁ“m. S. I .
':k.‘ L. mm I. x‘!um:Me Vr. '. wh' . p Ve Ao w‘r, Se ‘.. V.rnov, o :
o4 USER and Hoscow State U imead X. V. Leaono -av.’Zi’g?“ ¢ Inct imenl P. . Lebedev, Ated

Dok Ak Nauk SSSR" - Vol LXI, Mo 4

. Contimaes. previocus sxperizents (no 60‘178) Ms transit
R i _ . ional effect with
thicknesses of lead plate at altitude of 95 20 and 2.5 lm by means oge;é\lloonst"é:::a

results graphically. Shows there is great mmber of electrons in st
. energy is very small (- ). Sawmitted 9 Jun 48 ratosphers whose
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1750 A Btudy of the Altitude Curve of Showers Generated
+ by Primary Cosmic Rays in the Atmosphere. 5. N
7 Versov snd T. N, cum;q. .Doklady Ahed.
“ - Kok 853, 8, §5 -36(1960 Kin Russian).
Measuremonts are described of the altitude distribution in
the sirstoaphere of penetrating particles that generate showers
in lend. The instrument’s goomet]y permitted the recording of
showers composed of greatly diverging particles, thus increas-
ing the efficioncy of the instrument! A rapld increase of the
sumber of showers with the altitede was observed and inter-
preted as & proof that the generating particies were the pri-
mary cosmic rays. R follows from the shepe of the curve
that up to ~30 km the absorption (n the alr is npnudby
+ 1/u = 100 g/cm?, while beyond that altitede 1/u = 30 g/cm’.
TNs change ‘may polnt to the presence of & canaiferable
nember of & particies among the primary rays.
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With tbe belp of counter colncidances tho intenstiy of cosmic-
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CHARAKHCH'YAN, T. .

"Study of the pi-Mesons of Cosmic Radiation in the Stratosphere.”
Cand Phys-¥ath Sci, Hoscow Order of Lenin State U imeni M., V. Lomonosov,
Moscow, 1955. (KL, No 12, Mar 55)

S0: Sum. Ho. 670, 29 Sep 55——Survey of Scientific and Technical
Dissertations Defended at USSR Hipgher Educational Institutions (15)
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to calcuiric the elcclron-phuxtm casspanent {ransintssions - e
!hromh the atmosﬂwn- and t¢ determine the vleciron
. bneryy speutra at yarious rleva(iohs, Experimental J(udv
1o determing ihe r«\lauan of the nupbier of £olt componeit
panic}cs 1o the clevation, in teansnugslon interval, of 0.4
_to 0.8, 216 2.0, 2.6 t0 €.5; uanlol!:lgrn ? glass oF.
alumlnum, was made with the countey telescope at 51°N
lautage. The measeroments of the particle mumbers la the . :
Jnidleated byervale ’»\’orv made simultsarously with fvur : .
teleseopes 1o a singic, exposuce of the gquipruent in twe
- stratosphore.. Two series of measarements yave vesalts
. which ¢oincided Within thi Hmits of statistical rreor. The
. L " “presence of a large mitnber of lew-cnergy clectrons at
- S te LUt - shallow depth, the éontinuous softening of viectron teais- N : :
- piksstn spectra with reducing depihs, ond the great eteet ' T
of lnmudcs on luv-ru\‘rgy clectrons call for poew assump-
{oas about the nls!rrct- of 3 special mechanism {oF grner-

ating eloctron -photon eompoenents of Jow tnerpies in the -
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CHan/He y Lern/ vy

»  USSR/Nuclear Physics - Cosmic Rays

Abs Jour : Ref Zhur - Fizika, No 1, 1958, 576

Author : Ageshin, P.Ch. 3 Ea.rakhcl_l'_y—un _,_I‘_N:

g:ze étudy of A4 Mesons of Coswic Réys in the Stratosphere.
Orig Pub : Vestn. Mosk. un-ta. Ser. matem., mekhan., astron., fiz.,

khimii, 1956, No 2, 77-88

Abstract Using 8 counter telescope at the geomagnetic latitudes
51° and 31° N, a measurement was made of the intensity of
< mesous with kinetic energy < 6 x 10% ev up to altitu-
des of 25 km, Also measured was the altituge variation of
the difference in the mumber of /M mesons with energies

>6 x 10% ev, traveling vertically and at an angle of 600

th the vertical. These data vere used to obtain the epsr.
&Y spectrum of generation of new mesons in the stratosphe-
re. At 31° N, the spectrum of the generation of new me-
sons with total energy E > 74 c?is of the form ¢V =

Card 1/2
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24(5) 507/5€-35-5--5/55
AUTHORS : Charakhech'tyan, A. N:1__Eiiffgbghi:i§l~gl—fl»“
TITLE: Measurements of the Intensity of Cosmic Radiation in the

Stratcsphere at Varions Altitudee and Latitudes (Izmereniya
intensivnosti kosmicheskogo izlucheniya vsiratcsfere na raznykh
vysotakhf shirotakh)

.

PERIODICAL: Zhurnal eksperimental'noy i téoretisheskoy fiziki, 1958,
' Vol 35, Nr 5, pp 1088--1102 (USSK)

ABSTRACT : This very detailed and comprehensive werk contains resulis
obtained by measuring the altitude-derendence for particles
of various ranges of the sofl coaponent ofocosmlc radiation.
Measurements were carried out at 31 ard 51 north latitude.
The altitude dependence of elestrove of a given energy is
computed by means of the energy spoaivum of mucn production
in the atmosphere. Calculated 1esu1ts agree well with measured
results carried out at 31  north latitude, which indicates
that the great majority of soft component particles consists
of electrons produced by pions. Decay schenme:

= > pi +V pi-¢ e~ + 29V and 2° - 2¥. Analysis of ex-

perimental and calculated values for 510 north latitude in-
Card 1/3 dicates the existence of an electron surplus with ranges below
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' S0V/54-35-5-5/56
Measurements of the Iniensity of Cosmic Radiation in the Stratosphere ai
Various Altitudes and Latitudes

2 -3 g/CmZ. This phenomenon, which is very marked at 510,

is probably caused by y-quanta emitted in the atmosphere

in reactions involving neutron evaporation. Theenergy flux
carried away by these surplus short range electrons comprises
10% of the total energy flux of the electron component in

this latitude. The magnituge of the cosnmic ray energy fluxes
at the latitudes of 27, 31 and 51 was also determined
(Tablas 4. 5). For the energy spectrum of primary particles

an expression was derived with the help of the data concerning
energy flux as well as cf those concerning the intensity

of cosmi¢ radiation particles on the boundary of the atmosphere
at 51 and 310 north latitude., For the primary cosmic particle

flux on the equator (NP + Hu) a new valuz was compuied as

amounting to 0.48% 0,04 particles per minufe.cmz.steradian.
In conclusion, the authors ithank Professor S. N. Vernov for
his interest and for discussing results, and they also thank
I. P. Ivanenko for valuable advice. Thers arec 8 figures,

5 tables, and 23 references; it of which are Soviet.
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S0V/56-35~5-5/56
Measurements of the Intensity of Cosmic Radiation in the Stratosphere at
Varjous Altitudes and Latitudes

ASSOCIATION Fizichegkiy 1nst1tut im. P. H. Lebesdeva Akademii nauk SSSR
(Physics Institute imeni F. N. Lebedev of the Academy of
Sciences USSR)
Institut yadernoy fiziki Moskovsko o gegudarsivennogo universiteta
(Institute of Nuclear Physizs at loscow State University)

SUBMITTED: May 12, 1958
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Charakhch#an. T. N,
"7 7 MEASUREMENT OF COSMIC RAY VARIATION IN THE STRATOSPHERE"

B. E. Samosudov, S. N. Vernov, V. F. Tulinov, A, N.@harakhchian and T. N,

Charakhchian ' '

A ' Beginning with July 1, 1957 (when the IBY programme began) regular measurements
have been made of cosmic ray intensity in the stratosphere at geomagnetic latitudes
of 51°N and 64°N, while since March 1958 similar measurements have been taken also
at geomagnetic latitude of 41°N., The measuesments are made with a single G-M counter,
During this period 840 stratosphere cbservations were made, N
1. The data gathered have helped to establish the existence of a 27-day variation -
of cosmic rays in the stratosphere, The shape of the averaged wave 1s close to
simsoidal while the period is 27 or 28 days. The wave amplitude, however, changes
‘more than 5-fold in the cbserved intervals. The obtained values for the amplitude
of the 27-day variation in the stratosphere are 8 to 10-f0ld that of similar data
- on the Earth, : *
2. The existence in the stratosphere of long periodical variations of cosmic
rays of extra- terrestrial origin has been discovered,
¥ 3, Values have been cbtained for the cosmic ray latitude effect between latitudes
of 64ON, 51°N and 419N, It has been ascertained that the latitude effect between
64°N and 51°N undergoes substantial changes with time, The latitude effect betweesn

these latitudes in the maximum of the intensity curve amounts on the average to several
er cent, and goes up abruptly with increase in altitude of’ observation reaching
5’5.202 at an altitude of approximately 30 km. Several cases of abnormal increase in
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Charakhchian, T. N. (contimued) |

cosmic ray intensity in the stratosphere at the latitude of 64CN have been discovered.

bk, A correlation between 27.day variations of cosmic retiation and the floccula
on the Sun, and a correlation between the long period cosmic ray variation and Sun
spots has been established;.

Report presented at the International Cosmic Ray Gonference, Moscow, 611 July 1959
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Ivanenko (Assistast 8d.-10-Chief), N. M. Gerusimove, A. I. -E..uc« v. L.
'ﬂlﬂh-rﬂgru?«.lquguo 3. 1, ayrowmesrty, V. M
Pdorov, Tu. K..Vavilov, and A, 7. Abrostmov.
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.80 FepoTis e the earth's rediation belts and primary comsic rediaticn, The
. reports ‘deliwred by Soviet scientists are abetrasoted below. f«-.‘aﬂ-
B el o individual reports, .
V.Y n.n @\Eﬂ%ﬂev m 1.
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3'-.. Ataos
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Thiwersity). Boergy Spectrua of Prisary Coaztc Mrticles 129-135 .

™his paper o uunh_b tw pesults obtalzel frewm towesti-
of e e t of cosmic rediation In the
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-the Eogan-w noy 1 teoreticheskoy fiatki, )5, 1335 (1558).
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W 83168
. 5/056/60/039/002/005/044
B006/B056
J.180o |
AUTHORS: Charakhch'yan, A. N., Tulinov, V. F., Charakhch'yan, T. N.

— e —————————p

TITLE: Cosmic Rays &rom' the Sun

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960,
Vol. 39, No. 2 (8), pp. 249-256
TEXT: From July 9 to 21, 1959 intense cosmic-ray flares in the ZL\’”/
stratosphere were recorded in a geomagnetic latitude of 64°. These
phenomena were preceded by eruptions in the solar chromosphere- having an
intensity of 3+ (on July 8, 10, 14, and 16). Similar observations had
been made in July,- 1958 and May, 1959. Measurements were carried out by
means of radiosondes in the stratosphere. Fig: 1 shows the number of
discharges recorded on different days (in a Geiger-Miiller counter) as a
function of air pressure. Fig. 2 shows the number of particles AN above
standard as a function of air pressure, Fig. 3 shows the number AN of
double coincidences as a function of air pressure, and Fig. 4 shows the
integral energy spectrum of the primary protons. The Institut zemnogo

Susd=tth
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63168

t,

Cosmic Rays From the Sun 5/056/60/039/002/005/044
BOO06/B056

magnetizma, ionosfery i rasprostraneniya radiovoln AN SSSR (Institute of
Perrestrial Magnetism, Ionosphere, and Propagation of Radiowaves of the
A5 UBSBR) placed data on solar chromosphere bursts and magnetic S5tOrms at
the authors' disposal. They are compared in a diagram (Fig. 5) with the
data of cosmic-ray intensity peaks. Fig. 6, finally, shows the amplitudes
of cosmic-ray flares (according to measurements carried out in the
stratosphere and on sea level) as functions of time (for a period of
100 hours). The following summary is. given: 1. The considerable intensity
increase of cosmic radiatj (bursts) observed in northern latitudes were L,X(
due to primary protons of\solar origin. The energy of these protons was
higher than 100 - 120 Mev. From the slope of the straight line in Fig. 4,
the index of the integral energy spectrum was determined as being
5.0 ~ 5.5, as for other flares 6.0 was obtained. The energy spectra of
the primary protons of different bursts deviate somewhat from one another.
2. All five cases of observed cosmic-ray intensity peaks were preceded by
chromospheric flares on the Sun. 3. Cosmic radiation occurred after a
delay of more than 4 to 5 hours and less than 10 to 15 hours. These leng
periods are not in accordance with the velocities of the primary prctons.

TR,
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4. There is a correlation between the cosmic-ray bursts recorded and the
magnetic storms beginning suddenly and a Forbush-type decrease of
cosmic-ray intensity on the Earth. 5.. The magnetic storms have little
effect upon the intensity of the primary protens in the flares. A direct [:><
correlation could be determined between the amplitudes of the intensity
increase of cosmic-ray bursts in the stratosphere at 64° north latitude
and the amplitudes of the intensity drop of cosmic radiation in the
stratosphere in more southern latitudes (51 and 41°9). 6. The cosmic-ray
bursts observed had a duration of the order of hours. In order to explain
the results obtained in their totality, it is assumed that solar
corpuscular beams function as the source of the primary protons of the
bursts, which have frozen magnetic fields. The latter act as traps in
which the protons are kept, The authors- finally thank 5. N. Vernov, ‘
Corresponding Member .of the AS USSR, for discussions. There are 6 figures,
1 table, and 5 references: 3 Soviet and 2 TUS.
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(Institute of Physics imeni P. N. Lebedev of the Academy a7
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" AUTHORS:: Charakhch'yan, A. ¥., Tulinov, V. F., Charakhch'yan, T. .
TITLE: A Caéé of Strong Perturbation in the Intensities of Cosmic

Radiation‘in the Stratosphere

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960,

Vol. 38, No. 4, pp. 1031-1036

1

TEXT: The authors report on a strong perturbation of the cosmic radia-
tion recorded between May 11, and 15, 1959. The intensity increased to
about twenty times the normal value on May 12, at very high altitudes in
the geomagnetio latitude 64°. The discharges in a counter, and the number
of coincidences in a telescope with two,ﬁpunters were measured. The
counters were sent to high altitudes in\sounding balloons. The evaluation
of the data (starting of the instrument on May 11 at 10 hours 10 minutes)
at Loparskaya station showed that the cosmic radiation at high altitudes
was stronger than the normal value. Another balloon was launched on the
same day at 13 hours. Two other balloons followed on May 12. Measurements
were also made from May 1§ito 17. It is seen from Fig. 1, which graphically
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represents the measured data, that the intensity was higher than the
normal up to May 15. This increase in the intensity was observed also at
the sea level and was accompanied by magnetic storms. From the fact that
no increase in the intensity was observed in the latitudes 41 and 51°,
the authors infer that the additional particles observed at the high
altitudes in the latitude of 64° during these days could not have been
photons. The authors discuss in detail the nature and the spectrum of

the primary particles, and refer also to similar phenomena observed on
July 8, 1958. They come to the conclusion that the primary particles must
have been protons, and in support of it they quote American results. The
general discussion of the results is given in great detail. It is men-
tioned that the first observations of the increase of the intensity were
recorded 11 hours after an explosion in the sun's chromosphere. Further,
the effect of the earth's magnetic field on the cosmic particles is
discussed. The authors finally come to the conclusion that the sources of
these protons are corpuscular currents with frozen~in magnetic field which
were emitted by the strong ervption of the sun on May 10, 1959. The
authors thank 1. K. Marshanov and Yu. N. Komarov for carrying out the
measurements. There are 4 figures and B references: 6 Soviet and 1 US.
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~ ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii neuk SSSR
(Physics Institue imeni P. N. Lebedev of the Academy of

Sciences, USSR). Institut yadernoy fiziki Moskovskogo
gosudarstvennogo universiteta (Institute of Ruclesr Fhysics

of Moscow State University) “

SUBMITTED: August 25, 1959
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"Secular Variations of Cosmic Ray Intensity in Stratosphere
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AUTHOR: Charakhch'yan, A. N., Tulinov, V. F., and Charakhch'yan,
T N
TITLE: Some data on cosmic rays from the sun
PERIODICAL: Referativnyy zhurnal, Geofizika, no. 10, 1961, 9.
abstract 10651 (Geomagnetizm i seronomiya, 1, noe 2,
1961, 150-152) ‘
TEXT: . Cases of large flares in the intensity of cosmic rays in the i
stratosphere, caused by protons wi th engrgies of 100 - 200 Me V , were
recorded at the geomagnetic latitude 64 . Chromosphere flares on the

sun--the source of protons with such energies--preceded these flareso
The suggestion is expressed that these protons are transported by solar
corpuscular flows with the»mgnetic fields frozen in them. It is esti-

mated that the average flow of energy born by protons from the sun in
flares comprises about 5% of the flow of energy born by all the primary
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particles of cosmic rays. Certain data are cited about the degree of
irradiation in the interplanetary medium at the expense of the observed
flares. [Ahstracter‘s note: Com:lete traneﬂ.atione_7
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Intensity flares of cosmic rays in the stratosphere in ;
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1. Fizicheskiy institut imeni P.P, Lebedeva AN SSSR i Nauchno-
jpsledovatel!skiy institut yadernoy fisiki Moskovskogo
osudarstvennogo universiteta,

g . (Cosmic rays)
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" AUTHORS: Charakheh'yan, A. N, Charakhch'yen, T. N. . L
TITIE: The enargy spectrum and the total nuﬁber of low @i
A I

energy photons in cosmic rays in the stratosphere - »ftAf

PERIODICAL: Zhurnal.eksperimenﬁal'noy i teoreticheskoy fiziki Bt

TEXT: It wvas the aim of the authors to check whether the assumption that
the main source of low energy photons in the coswic rays in the : -
-stratosphere is the bremsstrahlung of electrons is correct. It is shown o
by theoretical considerations and on the basis of. experimental L
investigations that the assumption is not correct for the weakest part of .

. the photon spectrum in the stratosphere. On account of the electromagnetic
- cascade multiplication the photon spectrum in the stratosphere is an L
equilibrium spectrum (a-spactrum integrated over the depth) according to .

~ its form. 'I%t mey also be assumed that the spectrum of such low energy ' [ .
photons is independent of the initial energy of the electron or .the photon. !
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This assumption is experimentally found to be right. For such an o e
© -~ eqiilibrium photon spectrum S. Z. Belen'kiy has given the integral -
- . equation : o : ' ' .

PewEne—aere+{reynene o, @

':f!here I" (E) 18 the desired photon &istribution funotion, P(E!') the - : %k
.~electron distribution function g » T S
-’ o(E)=§ (W, (EE) + Wi (EE B e
1] ) . . HE
, . g e O N
~~ the total photon absorption eross section along an avalanche unit path in
. the shower; We’ Wp, and Wk are the cross sections per unit path in_the?rlf
~shower for electron bremsstrahlung, pair production by photons, and
‘Compton scattering by photons, respectively. The expression for W ds
very complex. It .was.approximated to.w, = &/EE' by Belen'kiy and TR

W, = (g/EE') [i + (E/E')%j by P. 5. Isayev. These, approximations caﬁnqt ;
.. Caxd 2/5 » .
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, be for photons of 1ess than 4 - 5 Mev. For them the exact expression
of Xlein-fishina-Tamm must be referred to:

, EV 2md WP (E—ENY S S
Wi (E'B) = a1+ (F) — E,<E'—£)+"Z‘,,"——E—~] &

E!' and E are the energies of the primary and ‘the secondary phbton in Mev, .
‘g = 1 32 Mev. The notation

| | F (5) - 5B Un .
. - 1s introduced for simplicity and the functlon Z(E) is sought. Ooé'obtainsf,_
- BEq. ‘ » : i
W, (E'E) PR ) P
A—Z(E)+ N(E) § T N(E)Z(E)dE =0, (4y

Letes e 38 110010 —_ . U

whose solutlon has the form Z(E) -[ uz (E) The terms of this series :
are found to be
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’ . . ' < ) E Ey W. (E'E) : . ' . B
— . - . . A » n' ] ' L

. =4, z,_W,§—EW—,)-N(E)zo(E)dE, , . }

e S o (6) L :

: PR . - ' ' iy : ;

2, = 755 §—E,—°(F)-N(E)z,(s)d£,.?

For sufficiently small E, A = 1.3. This determines. the photon energy :
spectrum. The experimental investigations of the photon intensity were !
carried out by means of e scintillation counter (NaI (T1) scintillator, |
“anddd Yy - 1C (FEU - 18) photomultiplier) at a geomagnetic latitude of |
51°'and at an altitude of 33 - 35 km. It was found that the total flux-'§
of photons recorded exceeded the expected value almost by three timés.
For larger energies (> some Mev) the divergence is less. The divergence |
cannot be attributed to errors of measurement(which vere 10 - 15%, the f
accuracy of the caloulation being 10%). The fact that the experimental |
values agree with the maximal, and that the ratio of the total number of
. photons recorded to the total number of electrons is only slightly
dependent on the altitude, show that the low energy photons in the .

. Cara 4fs .
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stratosphere date from cascades. The authors thank 1. P. Ivanenke for
discussions. There are ! figure and 4 Soviet-bloc references.

ASSOCIATION: Fizicheskiy institut im. P, N. Lebedeva Akademii nauk SSSR
(Institute of Physics imeni P. N. Lebedev of the Academy of
Sciences, USSR)e Institut yadernoy fiziki Moskovskogo
gosudarstvennogo universiteta {Institute of Nuclear Physics
of Moscow State TUniversity)
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